
In this paper, the third the authors have prepared on N-dodecyl-
1,3-propanediamine, the chemical's value as a practical disinfectant
against Mycobacterium tuberculosis is described, with tentative com-
ments on toxicity and sensitization.

Tuberculosis Disinfection Wih Diamine
By ANSON HOYT, M.D., ARTHUR H. K. DJANG, M.D.,

and C. RICHARD SMITH, M.D.

I HE CHEMICAL N-dodecyl-1,3-pro-
panediamine (hereafter called "diamine")

has shown high growth inhibiting properties
for tubercle bacillus suspensions (1). Addi-
tional experiments were performed to test the
use of diamine as a practical disinfectant
against tuberculous sputum, and to inquire into
its toxicity, skin irritating and sensitizing prop-
erties.

Methods

The solubility of diaminie is high in ethyl
or isopropyl alcohol but low in water. Triton
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X-100 (Rohm and Haas, polyethylene glycol
alkylaryl ether) permitted concentrated dia-
mine solutions in alcohol to remain clear on
further dilution with distilled water, even when
sodium hydroxide was present. Solution or
suspension methods (diamine, Triton X-100
and sodium hydroxide by weight, isopropyl
alcohol by volume) are given for each experi-
ment.

Inclusion of small proportions of sodium
hydroxide enhanced the antibacterial potency
of diamine, as is clearly shown in this report.
Diamine is alkaline but has a low buffer ca-
pacity, and sodium hydroxide probably aids its
action by maintaining a more nearly optimal
alkaline pH.
The concentrations of isopropyl alcohol and

Triton X-100 that contacted tubercle bacilli
-and sputum contaminants were generally rather
low, and alcohol was only used once in a final
concentration above 10 percent. Concentra-
tions of isopropyl alcohol alne, as high as 10
percent and Triton X-100 alone as high as 2
percent, or both together in these respective
strengths, showed no inhibition against tubercle
bacilli or sputum contaminants in a whole
sputum test.

Dried Sputumn Film Test
Purulenit sputum pools conitaining large num-

bers of tubercle bacilli were shaken with beads
3 hours at 370 C. to make fairly fluid and ho-
nmogeneous mixtures (2). Films from 0.05 ml.
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of sulch sputum, spread over 2 x 3 cm. rectaiigles
on coveer slips, were diried in the (lark, generally
at room temperature. Stained films from= (liffer-
elnt p0ools sllowed1 fron app)roxilnately 5 to more
tlhani 100 single acid-fast rods or1 smIlall clUmIips
per oil imm-nersion fiel(l.
For the test, usually rtu in duplicate, a film

was dropped into 40 ml. of (lialiine, held for the
desired time at 200 C., quickly rinlsed in 40 mil.
of water to remiiove excess disinifectanit or in a
like volumne of sodiulm ricin-oleate to furtlher
neutrialize some disinfectanit (3), anid tlhe
dlroped into 40 ml. of water or weak sodium
lhydrloxide containingr glass beads. Hard slhak-
inig broke the cover slil) anid (lispersed the film-i.
This film-containingv liquid was culltured on 3
slanits, generally Loewenstein-Jensen mnedium,
in 0.1 ml. volumes. Contirol Iilmins conitacted
wAater inistead of diamninie anid were finally
shakeni in weak sodiium hydroxi(le, before cul-
turinig, to inhibit the griowth of contamninanlts.
A mlaximumn 0.25 percent of a filmn or 0.000125
ml. of original spuittuum w%as inocutlated on each
slanit, which geinerally produiced over 50 colonies
in every control culture. Un fortuniiately dia-
minle ofteni dissolve(dl rcatlher large fractions of
the films, so that culture inoculuins tended to be
below- the stated miaximiiuml.
Guinea pigs were sometimes inioculated sub-

cutanieously in parallel with cuilttires using vol-
Inlies as large as 5 ml. or a maximulm 12.,5 per-
ceint of a filmn.

ITWhole ASputitlilt Test
A im-easured volumne of diamniie (double the

desired finial conicenitrationi) wlas added to ain
equal. voluime of sputumii, tlhorouhally shakeni aiicl
h-eld at 20° C. or room tenmperature for 30 min-
utes witlh intermnittenit ag-itationi. It was thenl
quiickly diluted 100 times in water or weak
sodiuim lhydroxide atnid inoculated in 0.1 ml.
voluiimes oIn culltuire slants. Guinlea pigs were

somiietimiies also giveni mntuch larger subcutanieous
inoculums. The final (lilhient somnetimes con-
tainied smiall amounits of potassium ricinoleate
wlhichl somewwhat clhecked the action of diaminme
but lhad n-io demonistrable effect on the gorowth of
tuber cle bacilli. Conitrol sputum plus water
was fintally diluted in 1 percenlt sodiiium lbydrox-
ide to conitrol contaiminiants.

Tlle advantages of this test were:
1. A known amaouniit of sputuim wenit com-

pletely tlhrough the test.
2. It was easy to run.
3. Four times as mulich original sputum

(0.0005 inl.) was plainted on eacch slant as the
miaxiiunum cuilture inocuilum (0.000125 ml.) in
the dried sputum filmn test.
The (lisadvaintacge of the wlhole sputuin test,

apparently not a< mlcajor one with diamine (3),
was tlhat 1 percent of the test dilution of (lis-
infectiant wemit throuiglh to the final cutltuire.

Dia;ninhe on Concrete or Glass AStrfaces
TIN-o teclimiqutes weere employed on concrete

or glass surl faces. In one, 3 x 4 cim. rectaangles
oIn concrete or' glass wNvere contam-linated witlh
spuitum wlhichl was allow-ed to dry. They were
later covere(d with varying diaminie (lilutionls.
In the other, cliaminte w^as applied ainid allowed
to dlry anid sputuin was later plalced over the
samiie areas a(Ind allowed to dry. Care was al-
ways takein to keep the sputum bouniidaries with-
in the diamine aireas. T'liese technliquies were
perforined at roomti temilperatuire. Spuitum only
wa-s placed oni control areas.

FoIr the test a- sterile swab w-s (lipped inlto
water or weak sodium lhydroxide, rubbed over a
rectaing,le aind rinised in the original fluid.
This was repeated sev-ercal times aind cultures
were then inioculated from the rinise fluid.
Guiniea pigs were also injected in one experi-
ment.. Control a,reas were swabbed w-ith and
rinse(l in weak sodiuim hydr oxide.

Results

A nuimber of experimenits with the dried
sputlmmn filmn teclhnlique p)oiited in the s-ame direc-
tioIn. Tw-o suclh tests ar-e sumnmarized. In the
first test a 1 percent dliaininie stock soluitioni im
50 percent isopropyl alcohol without sodium
hiydrioxide was diluted in (listilled w-ater to
1: 2,50() anid 1: 5,000 (liamnine concentrations.
Filmls contactedl these diluitionis for 30 miinutes.
AV,hlen films w-ere shaken in 0.5 percent sodiuim
lhydrloxide as the finial dlilmment before culturing,
1: 2,,500 diaminie caulsed complete growtlh inihibi-
tiO alld 1: 5,000 pioduced mllarked but, inicom-
plete inhibition. Wh'lien water wi-acs used as the
finall (liluelnt, however, the 1: 2,500 diaiminie conl-
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ce,ntration caused only partial inhibition of
growtlh. The approxinmate meain colony counit
per tube in. the control cultures was 300.

In the seconid test, a. stock soluitioni cointainiing
1 percent diamniine, I percent. sodium hydlroxide,
and 4 perceint Triton X-100 in 60 percenit iso-
propyl alco,hol wxas diluted in distilled water to
1: 1,000 a(iI 1: 5,000 diainine concentrations.
Films were imnieised for 10 iiiinuttes anid were
finally shaken in water before cultuirinig.
Growth inhlibitioni was coimplete at the 1: 1,000
dilution anid two guiinea. pigs weere neg(ative for
tuberculosis. At the 1: 5,000 dilution growth
inhibition wasmcarked butt incomplete anid both
guinea pigs were positive for tul)erculosis. The
approxima,rte mean colony counilt per tube ini the
conltr'ol cutltures was 100.
These experiments illustrate tlhe range in

whiclh dia,mine lhas cause(d coml)lete inhlibitioni
by the diried sputuim filmi teclhnique, when weak
so(lillin lhydroxide was p)resent eitlher in the
originlal diamiiie formulation oIr in the final
diluting fluid. In the fiirst experimeint diaminie
prove(ld definitely less effectiv-e when tested in
the absenice of sodluiii liydroxide.

TwA-o repr esenitative experimenits illustr atincg
the whlole sputum. test. tecliiiquie are summar-
ized. A tuiberculous sputum )1ool, whiclh
yielded over 1,000 coloniies per control slanit,
waZs llse(l. Exposuire to diaminie wasc 30 minutites
at, 200 C.
In the first test (lianminie was (lilute(l in wAater

or in 0.1 percent sodiumn lhydrioxide( from a 1
percent diamiiine, 10 percent isopropyl alcolhol
stock soluitioni, alnld imixed witlh equal volumlles of
undiltuted sputuim. The finlal diluent before
inoculatincg cultures and guiniea11pigs,was water
witlhout soduiul hydroxide btut conltaininig
1: 6,000 potalssium ricinoleate. Control sptutum
plus water contclted 1 peicenit sodium hydrox-
ide in. the final diltneIut to conitirol contaminianits
before culturing.
A 1: 62 finial diluitioin of diamiiiine witlhout

sodiumn lhydroxide catise(l a ino(ledrate but niot
complete inhliibitioni of Alycobacterhih htbeicti-
lo,si.,, an(l tw^o guiniea pigs wer-e )ositive. How-
ever, it prevenited all growtlh of contaminianits.
A 1:1,250 dilutionii also comlipletely inhlibited
the conta.mintants buit hladnlo effect oln thle
tuibercle bacilli. A_ 1: 2,500 diaminie dilution
nio longer affected the conltaminiaints.

Wlihen diamine was diluted in weak sodium
hydroxide, it completely iinliibited tuibercle
bacilli and conitanminlanits at a, 1: 1,250 final dilu-
tionl witlh two nieghative gutinea piigs. At 1: 2,500
it miarkedly but niot comupletely inhlibited ifl.
tuberculodi8s aind two gutiniea pigs were positive,
but it still completely inhibited contaminants.
Contamiinants were nio lon-ger affected at
1: 5 000.
In the seconid experimilenit (see table) finial di-

lutioins of 1: 2, 1: 10, anid 1: 50 of the same
hiighly positive sputunm confticeted diaminie whlich
was diluted fromni a 2 percenit diamniine, 95 per-
ceint isopropyl alcolhol stock solution tlhrouglh-
out the test ranges witlh distilled water only.
B3efore culturing(, one portioni of eaclh (liamimne-
s)utumi mixture was dlilute( 1()0 times in water
conltaiuiinge 0.0(5 percent potassiumn ricinloleate.
Cultures were inocul-ated 4.5 seconds later ancd
dutplicate cultures were miiade after the otlher
p)oitioni of eachl mixture lhad beenldiluted in 0.05
percent potassium riicinioleate cointa miugiii 1 per-
cent, sodiiunii hydroxide. Tlis techlliq(lue ill a
whlole sptutuma test miililnmnzes the actioni of so-

diuin- lhydroxide, save for its effect oni conftaInIi-
inanits. The sputumni- water conitrols were cul-
tured 45) seconids after dilutioni in 1 I)ercent
sodlium hydrcoxide.

In the table the growtlh inhlibitingc capacity of

Whole sputum test with diamine (N-dodecyl-1,
3-propanediamine) using 3 sputum dilu-
tions

Highest finial diamine dilutions cauisiing
complete growth inhibitio1i of

Final
splutum
dilutionis
in test

1:2
1: 10_
1:50

Mycobacterium Sputum contami-
tuberculosis nanits diluienit
diluent before before culturiing
cutlturinig coni- contaiined
tained

No 1 percenit NNO 1 p)ereent
NaOH NaOH No Na"" NaGH

1:250 1:500 21: 1,0 21:2, 000
1: 1, 000 1: 1, 000 1:4,000 2 1::32, 000
1:4, 000 1:4, 000 1:16, 000 1:64, 000

1 This final diamninie dilution contalined just uinder 20
percent by voluime isopropyl alcohol which unidoubtedly
reenforced the 1:250 diamniine action. The alcohol con-
centration in the other diamine diluitions is coinsidered
inconsequential.

2 Not run at higher diltutions.

Vol. 71, No. 11, November 1956

I

1099



diamine against sputum is shown to be a func-
tion of the amount of sputum contacted by the
germicide. This is a rigorous test considering
the high content of organic matter alnd tubercle
bacilli in this sputum. There were over 200
colonies per control tube for sputum diluted 50
times. Under practical conditions contamina-
tion with the quantity of tubercle bacilli repre-
sented by even the 1: 50 dilution would be the
exception.
The brief contact of the 1: 2 and 1: 10 sputum

controls with 1 percent sodiuLm lhydroxide al-
most, but not completely, clhecked the growth of
non-acid-fast organisms in cultures from these
specimens (not showni in the table). The same
contact for all diamine-treated sputums caused
complete decontamination, wlich indicates that
even the most dilute diamine employed had some
effect on these extraneous organisms. This test
again shoiws thlat diamine works more effectively
against contaminants thain against Al. tubercu-
10sis in sputum.
The effect of diaminie on concrete surfaces was

evaluated in three experiments. Fairly rough
and absorbent concrete steppinig stones were
used. The pH of concrete, determined by swab-
bing, areas with water and rinsing the swabs in
the saime water sev-eral times, approximated 9.0
in a number of tests, and these surfaces were
also showvn to lhav-e some buffer capacity. This
should tlheoretically mu-ake conicrete a favorable
surface for decontaminiation by diamine.
The effect of sodium lhydroxide was definitely

exaggerated in the first two experimeents, which
is considered permissible because one can well
use sodium lhydroxide with diamine when dis-
infecting a concrete floor.
In the first experiment 0.2 ml. volumes of

sputum were applied to the rectangles. Con-
siderable sputum soaked into the concrete and
drying was rapid. After the sputum hadl dried,
2 ml. of a turbid aqueous diamine suspension
was flooded slowly over each rectangcle duiring a
3-minute period. The diamiine was spread
evenly with a swab as it was applied. Much of
it was absorbed by the concrete and the swab
removed most of the excess. After 20 minutes
a niew swab was dipped inito 40 ml. of 0.25 per-
cent sodium hydroxide, the rectancgle was
swabbed, and the swab rinsed in the sodium
hydroxide. This was performed 5 times and the

resultant mixture of diamine, sputum, and so-
dium hydroxide was left at room temperature
until all areas had been treated and swabbed,
then 6 cultures were inoculated from each mix-
ture. Control areas were flooded with water
instead of diamine and likewise swabbed into
sodium hydroxide.
The test was run on duplicate concrete sur-

faces, and the cultures of control areas devel-
oped over 300 colonies per tube. The highest
dilution of diamine that caused complete growth
inhibition was 1: 5,000 for one surface and
1: 2,500 for the otlher. In the latter instance
1: 5,000 diamine produced almost complete
inhibition.

In the second experiment 1: 500 and 1: 5,000
aqueous diamine dilutions in 1.5 ml. volumes
were slowly flooded on concrete rectangles and
allowed to dry. Two hours later 0.05 ml.
amounts of positive sputum were spread over
the treated and control areas and were left over-
night at room temperature. The test was com-
pleted on the next day as in the first experiment.
Control colonies approximated 50 per tube,

but no growth appeared in cultures from the
1: 500 and 1: 5,000 diamine-treated rectcangles.
This experiment also contained tests with 1: 500
diamine made up in lhalf saturated urea and
further diluted to 1: 5,000 with water, and
1: 500 diamine in 2 percent Clorox which was
likewise further diluted. Urea favors diamine
solution and, as dried urea is slightly deliques-
cent, it was thought that this mixture might be
more effective than aqueous diamine only.
This was not proved although diamnine in urea
also caused complete inhibition at 1: 500 and
1: 5,000 concentrations. The diamine-Clorox
mixtures were incompatible and separated.
Even the preparation of 1: 500 diamnine and 2
percent Clorox failed to cause complete inhibi-
tion of growth.
The last experiment was planmed to test the

residual action of diamine that had been dried
for varying periods on concrete and glass sur-
faces and to minimize the effect of sodium hy-
droxide. Diamine was diluted in water, from
a clear stock solution of 2 percent diamine in 99
percent isopropyl alcohol and 3 percent Triton
X-100 to final concentrations of 1: 300, 1: 1,000,
anid 1: 3,000. Rectangles on glass and concrete
were flooded with 0.25 ml. to 0.4 ml. of these
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dilutions. The concrete rapidly absorbed most
of the diamine before drying, but diamine con-
centrated on the glass surfaces by evaporation.
The surfaces were stored in the dark at room
temperature for 11 days, then like areas were
prepared and allowed to dry for 4 hours. At
this time sputum containing tremendous num-
bers of tubercle bacilli was diluted 10 times in
water and placed in 0.05 ml. volumes on each
treated area and on untreated control rec-
tangles. The surfaces were stored overnight
in the dark. Half of the treated surfaces were
then swabbed 3 times and rinsed in 10 ml. of
water and immediately inoculated on 3 cultures,
while the other treated areas went through 0.5
percent sodium hydroxide before culturing.
Some guinea pigs were inoculated from the con-
crete surface mixtures at the time that cultures
were made. Half the control areas were
treated with 0.5 percent and the remainder with
1 percent sodium hydroxide.
Control cultures from both glass and concrete

developed over 200 colonies of M. tuberculosis
per slant anid many of these cultures from con-
crete also showed non-acid-fast contaminants.
None of the glass surfaces, including control

areas, yielded growth of non-acid-fast contami-
nants. Cultures from glass areas on which
sputum had been placed 4 hours after diamine
were also all negative for M. tuberculo8is
througlh the 1: 3,000, or highest diamine dilu-
tion.
When diamine had remained on glass for 11

days before sputum was added and the areas
were swabbed and diluted with sodium hydrox-
ide, growth of tubercle bacilli was completely
inhibited by the 1: 300 and 1: 1,000 and almost
completely inhibited by the 1: 3,000 diamine
dilutions. When water was used for final
swabbing and dilution, complete growth inhi-
bition was produced by only the 1: 300 concen-
tration of diamine. Dilutions of 1: 1,000 and
1: 3,000 caused marked and moderate degrees
of inhibition, respectively.

Results of this test on concrete were disap-
pointing. Probably insufficient volumes of dia-
mine were applied, wlhiclh mostly soaked into
the concrete and was no longer available to
contact the sputum.
Diamine on concrete in 1: 300 concentration

for 4 hours completely inhibited growth on cul-
tures and 4 guinea pigs were negative for tuber-
culosis. The 1: 1,000 strength caused marked
though not complete inhibition when swabbed
and rinsed with sodium hydroxide but only
moderate inhibition when treated with water.
Diamine on concrete for 11 days gave only a

moderate degree of inhibition under both meth-
ods of final swabbing and dilution at 1: 300,
and 2 guinea pigs were positive for tubercu-
losis. No evidence of activity was apparent for
the 1: 1,000 concentration.

Toxic and Sensitizing Properties

A few preliminary tests on toxicity, skin irri-
tability, and sensitizing properties of diamine
were performed.

Intravenious injection of diamine into mice
caused rapid death in a dose of 150 mg./kg.,
but 30 and 60 mg./kg. were tolerated and the
mice appeared healthy 3 days later. Diamine
was rather irritating by intraperitoneal injec-
tion, in doses as low as 40 mg./kg., into mice
and killed all animals tested within 24 hours.
Two guinea pigs received 1 to 1.5 ml. of 1: 300

diamine by stomach tube, lost weight for sev-
eral days, and died. Another pig given a like
volume of 1: 1,000 diamine survived and gained
weight for 2 months.

Diaminie was not found to be unduly irritat-
ing to the skin in dilutions that might be used
for practical disinfection. One volunteer
rinsed his hands with 1 to 0.2 percent diamine
many times for more than a year and has often
allowed it to dry without any effect other than
a slight tingling sensation. A 10 percent solu-
tion, allowed to dry on the forearm, produced
a mild inflammatory reaction followed by
slight desquamation.
Diamine is definitely irritating on intracuta-

neouis injection. This was shown in two guinea
pigs which, however, failed to develop measur-
able skin sensitivity to diamine under the fol-
lowing conditions. They first received 0.05 ml.
intradermal diamiine doses in 1: 100, 1: 300,
1: 1,000, 1: 3,000, and 1: 10,000 dilutions. The
1: 3,000 strength caused a minimal necrosis and
this dose was repeated 3 times weekly until
9 such injections had been given. After a
19-day rest another 1: 3,000 dose caused reac-
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tionis indistinguishable fronm previous responises
to this concentration (4).

Diamine Compared With Phenolic Disinfectants

Sputuini film tests lhave been run in this lab-
oratory oni several pheinolic disinfectan-its (5).
Exposuire of films to disinfectants was 30 min-
utes, ancd the final dilueiit contaiined 0.25 percent
sodium hydroxide. The hiighest dilutionis of
tlhree repiresentative plieniolic preparations that
caused complete g,rowtlh suppression were:

Liquior Cresolis Saponatus U.S.P. 1: 200.
Lysol (Lelin & Fink Products (Norp.) 1: 200.
Amtphyl (Lelhii & Fink Prodlucts Corp.) 1: 400.

As slhowni in the presenit report, 1: 2,500 dia-
mine p)rodulced complete. growtlh inhibition
under the saime con(litiolns excepting that the
finlal diltuenit conitainied 0.5..) percenit sodit(lm
hydiroxide.

Conclusions

Ilnider niaturIal conlditionis of contamiiination
anid infection, iLycoba7iteimu. tubieiulosis is al-
wavys (accompanied by exudate. N-dodecyl-1,
'3-propn)i edisuamiiie (diamiine) is shown to be an
efficient dlisinfectanit of tutbercutlouis exuidate.
Tlhis is especially trule wlhen dliamiiine is inicor-
porate(l in weak sodliuim lhyvdroxide. Tlhe evi-
denice wvas de-veloped by rigorous miietlhods in
which cuiltuiral resuilts liave been supported by
animiial inifectioin tests.

Dianmiine lhas ani even greater grovth inh1ibit-
ing l)owei forI spuitum conitaminianits andI also,
firom umnrep)orted experimienits, for lheavy con-
centrationis of EKshherichia coli a(lid Hifrocoecus
pyogen?es var. a?treu.s. Hence it caII be conisid-
ered a griowtlh inihibitino agent witlh a -wide
antibacterial actioni altlhoughl its effectiveness
agaiiist spore foritiers is not known.
The dried film aind imoist sputunm testing pro-

cedtures imitated the two varieties of contami-
nationi likely to occIr. Eachilmetlhod has
advantages anid disadvanitages. That the re-
suilts usinlg eitlheI teclhnlique weere not far apart
makes it possible to obtaiin the advan-tag,es of
both. Tlius, washing_ diainine froml the film
did Inot reduce its effectiveeness, and the some-
what unicertain finidings for film dlisinfectioni by

dianmine plus sodium lhydroxide weire corrobo-
rated in the surer moist sputum techlnique.
The experiments with the use of diamine on

contaminiated surfaces, limited to concrete and
gclass, suggest that similalr restults might be ex-
pected for otlher smooth, inert, or alkalinie sutr-
faces.

It seems reasonlable to employ the sodium
hiy(lroxide-containing prepariatioin at a dcia1mine
dilution- of 1: 1,000 for heavily conitaiminiated
articles suichl as speciieni bottles anid eimnesis
basinis. For less lheavily contaimiinated areas
suclh as floors in tIme immediate vicinity of pa-
tients, bed fraimes, bedside tables, anld labora-
tory suirfaces, aldiluition of 1: 2,500 is suggTested.
Ak diluition of 1: 5,000 would seem a(lequiate for
surfaces possibly, but n-ot probably, conitaimi-
natedl suchl as slanatoriui aIId hospital floors
and couInters ini genieral. A minimu1m conltact
peiliod of 30 miinutes is recomnmenided.

If capplications to fixed surfaces are n-ot riinsed
buit allowe(d to dry il situ, ani additionatl ad-
vaintagTe slhould be gained. A smootl, iniert, or
.Ikal]itie surface imopped twice weekly slhould
mainttain a considerable, disinfecting poteintial,
especially if soap is niot em-ployed.

Sodituin lydr oxide should be incorporated
witl (liainine unless the resultaint alkaliniity is
conitr(aindicated, ini wliclh case stremgtlhs fromn
1: 2.50 to 1: 1,000 are recommenided.

Diamnine is Inot recomnm-lenide(d for the routinle
(isilifectioni of sputumlil. The inltimiate nlllixiln
requlired for a sure effect would be enitirely im-
l)ractical. FoI extremi-e accideental conitamina-
tionl suclh as the spilled conitenit of a specimen
bottle, the area slhould be flooded witlh concenl-
trated diaininle soluitioni (1: 200 approximately)
conitaininog sodium lhydroxide, the disinfectan-t
anld the conitaminiiiating imlaterial should be
mixed well canid the entire area covered with
n-ewsp,apers or siimiilar imiateriall for at least ani
1ourl .

Summary

The disinfectanit actionl of N-dodecyl-1,3-
pi-opPlanedi-Lmiiiie (diamnine) agaimist highly posi-
tive tuberculous sputum was evaluated in
several ways. Its activity, particularly in the
presenice of sodium-i hydroxide, was hiigh.

Diaminie has a broad spectrum anitibacterial
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action. It inhlibits the growtlh of sputum con-
tanminants more effectively thani that of MIyco-
bacternnv? tuberculosis. Its activity against
bacterial spores, lhowever, is not knowni.

Dianmine does not appear to be an undue skin
irritant. WVlile nio sensitizinig ability was
founid, this possibility slhould be kept in mind.
It appears promising as a surface disinfectant
for tuberculosis lhygiene and probably for more
genieral sanitation also.
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Record Number Rehabilitated
A recorcd numnber of 66,273 handicapped persons were restored to prodtic-

tive employment, tlhrouglh the State-Federal vocationial riehlabilitation
program dcuriing the fiscal year encding June 30, 1956.

This was the higlhest total since the starlt of the puiblic rehalbilitationi
program-l in 1921 ancd was habout 14 percenit above the 57,981 relhabilitated in
fiscal 1955.
The record figure ineluides 65,640 persoins restored to emnploymiiient diirectly

through the State-Federal vocational rehabilitatioin programin. The otlher
633 persons were placed in jobs through specific projects suclh as relhabilita-
tion centeis and shelter wvorkshops developed jointly by community
organizationis aind State relhabilitationi agencies anid finianced, in part, l)y
Feleral granits.
Of the total rehalbilitated last year, approximately 3,500 entered stuel

"shortage" professional fields as educationi, miedicine, anid engineering.
About 8,200 are in skilled trades, and approximnately 6,200 work on farrms.
Most of the otlhers are in miianagerial, sales, anid service jobs or in uniskilled
work.
Roughly 13,000 of those rehabilitated lhad been depenident, oni public

assistance immediately prior to or during the rehabilitationi process anid had
been receivinig approxinmately $11.1 million a year in aid paymelnts. The
total cost of riehabilitatinig these people was $9.2 million.

MIore than 48,000 of the relhabilitants were unemnployed at the tiine they
began receiving relhabilitationi lhelp, and miost of the otllers weere in unsafe,
part-time, or otherwise unisuiitable jobs or were in dlanger of losinlg their
jobs because of disability.
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Publie Health
Nurses in Israel

Hadassah medical organization nurses
shown in some of their activities. Above:
A "home call" to a roving Bedouin family
is made to arrange for delivery of an ex-
pected child at the modern Beersheba hos-
pital. Left: Patients at Safad's restored
tuberculosis hospital find the garden a
pleasant place for nurse consultation.
Below: At Kiryat Yovel, a nurse joins the
queue of families awaiting inoculations at
this project for family-centered treatment.

Photographs: Hazel Greenwald
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